Recently Wynder, Graham and Croniger (1953) have induced skin carcinoma in mice by means of acetone solutions of the hquid condensed from smoke obtained by artificial smoking of cigarettes.
Preparation of Tobacco Smoke. Although many pubhcations have appeared upon the composition of tobacco smoke much of the work described has been on .material obtained in conditions very unhke those occurring in normal human smoking. On the other hand several investigators have devised apparatus to collect smoke produced in conditions resembling closely those of normal smoking (Bradford, Harlan and Hanmer, 1936 ; Wenusch and Sch6ller, 1938 ; W, ynder, Graham and Croninger, 1953) .
The apparatus we have employed. is shown in Fig. I (1953) in simple glass tubes of diameter about I cm. with a short compressed plug of glass wool at the lower end. The alumina was poured into the tube as a thick slurry in the solvent and the tube gently tapped to ensuie uniform settling.
Solutions were introduced into the column in as concentrated form as was convenient (not more than 5 ml. in volume) and the separation effected by elution with solvent. Fractions, collected by gravity, were of about 3 ml. in volume, and were examined in the S.P. 500 ultra-violet spectrophotometer. During chromatography the eluates were examined at a few definite wavelengths only and hydrocarbons were identified by specific absorption peaks and the order in which they appeared in the eluates. In quantitative work the eluates containing one compound were combined and re-examined (sometimes after additional chromatography).' Fuller details of the method are given in the paper cited above.
Examination of Smoke. It was found that the product of combustion of 50 cigarettes gave a convenient amount of material for further treatment. The dark brown solution was drained out of the apparatus and the latter washed through with more solvent into a flask. The solvent was then removed by distillation, the residue boiled twice with cyclohexane (5 to 10 ml.) and the solutions decanted off after cooling. The -united cyclohexane solutions were then shaken with three quantities of 2Nsulphuric acid and then with three quantities of 2Nsodium hydroxide. The solution thus freed from basic and acidic substances was reduced to about 5 ml. by distillation and chromatographed on activated alumina columns. The eluates from the colunm were examined by the method of Wedgwood and Cooper (1953) namely by searching for absorption peaks at wavelengths known to be specific for the various polycyclic hydrocarbons. UsuaHy the initial chromatography only revealed the hydrocarbon peakb as inflexions againbt considerable background absorption and the combined filtrates suspected of containing the compounds had to be passed through fresh columns in order to reveal their presence more satisfactorily. Anthracene was recognised by its peak at 376 ma. and it was always followed closely by the appearance of a peak at 355 m/%, reveahng pyrene.
The compounds were determined bv making the cyclohexane solutions up to known volumes and then measuring the height of the peaks by the base line technique. For this purpose two convenient points on either side of a given peak were used to construct a base line. Calibration of the peak heights above the base line was effected by using standard curves of the authentic hydrocarbons prepared from solutions of known strength. Previous references to the presence of hydrocarbons in tobacco smoke are few. Wenusch (1937a, 1937b) and Wenusch and SchOer (1938) refer to " higher " hydrocarbons, but do not specffy any definite compound. Wenusch (1934 Wenusch ( , 1935 also refers to a sohd substance melting at 70-72'C. and to paraffms which he states are present in t e original tobacco and are vaporised unchanged during smoking. Acetylene has been determined in tobacco smoke by weighing it as cuprous acetyhde (Fishel and Haskins, 1949) . Its of the presence of the polycyclic hydrocarbons that we have detected, and this explanation is supported by temperature measurements recorded in a later paragraph.
Azulene was obtained by Ikeda (1947) (1924, 1925) has shown that strong heating of acetylene and other unsaturated materials produced carcinogenic tars at temperatures of 700°C. and above. We have, therefore, made a study of the temperatures attained in the hot end of a burning cigarette. The use of a disappearing filament pryometer gave only approximate measure of the temperatures because the relatively small glowing end did not fill the field of the instrument. From the brightness of the glowing end during suction it was estimated that a temperature of about 900°C. was attained at the hottest part of the periphery. More satisfactory measurements were made by using a calibrated coppernichrome thermocouple which was threaded through the cigarette from one side to the other. After sealing the holes by means of small pieces of paper, the cigarette was smoked in the normal way and the temperature recorded from time to time. The temperature rose rapidly when the burning end advanced towards the couple and, when the glowing material was in contact with the couple, a temperature of about 650°C. was recorded. This remained almost constant while the combustion was continued round the couple and rose about 50°C. each time air was being drawn in. It thus appears that the highest temperatures during suction are confined to the surface and that the main body of the hot end is always at a temperature between 650 and 700°C. Similar temperatures were recorded when a cigarette with a thermocouple inserted was smoked in the mouth. The authors wish to acknowledge the helpful and kindly criticism given by Professor Sir E. L. Kennaway, F.R.S., the gift of various polycyclic hydrocarbons by Professor J. W. Cook, F.R.S., and a grant from Imperial Chemical Industries Ltd., used to purchase some of the materials and consumable apparatus used in the investigation. SUMMARY. 1. Tobacco smoke has been obtained by smoking cigarettes in an automatic apparatus designed to simulate normal human smoking.
2. The whole of the condensable products have been extracted and the neutral extract in cyclohexane has been examined by chromatography followed by absorption spectrophotometry. The extract from 100 cigarettes showed absorption peaks characteristic of anthracene and pyrene and of heights corresponding to 10.2 and 9.0 ,ug. respectively.
3. The temperatures attained in the burning end of a cigarette have been measured and were found to fluctuate between 650 and 700°C. These temperatures are sufficiently high to cause pyrolysis of simpler compounds to polycyclic hydrocarbons.
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